Estradiol promotion of changes in the morphology of astroglia growing in culture depends on the expression of polysialic acid of neural membranes.
Gonadal steroids are known to affect astroglial morphology in developing and adult animals. Earlier studies of mixed neuronal-glial cultures from fetal rat hypothalamus showed that glial fibrillary acidic protein (GFAP)-immunoreactive cells with a polygonal shape were transformed into process-bearing cells upon exposure to the ovarian hormone estradiol. This effect was dependent on a direct contact of astroglia with living hypothalamic neurons. The present study shows that somata and processes of neurons in such cultures were immunoreactive for polysialic acid (PSA); astroglia were immunonegative. PSA appears to participate in the estradiol-induced shape changes since treatment with endoneuraminidase, an enzyme that specifically removes PSA from the cell surface, abolished PSA immunostaining and prevented the 17 beta-estradiol-induced morphological changes of astroglia. In contrast, treatment with endoneuraminidase did not affect astroglial shape changes induced by basic fibroblast growth factor (bFGF), nor those induced by the addition of neurons to glial cultures. These results suggest that PSA on neuronal membranes, probably linked to the highly sialylated isoform of the neural cell adhesion molecule, is necessary for the expression of certain hormonally-regulated neuro-glial interactions.